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ABSTRACT 
Background: It has been suggested that constipation is associated with cardiovascular disease 
(CVD). The association between defecation frequency and CVD mortality in a large population has 
not been reported hitherto. The aim of this study was to examine whether defecation frequency is 
related to CVD mortality. 
Methods and Results: A total of 45,112 eligible Japanese men and women aged 40-79 years 
participated in the Ohsaki Cohort study. Defecation frequency was evaluated at the baseline using a 
self-administered questionnaire. Hazard ratios (HRs) and 95% confidence intervals (CIs) for 
cardiovascular disease mortality were calculated according to defecation frequency (≥1 time/day, 1 
time/2-3 days, ≤1 time/4 days) by the Cox proportional hazards model. During 13.3 years of 
follow-up, 2,028 participants died due to CVD. Compared with those in the ≥1 time/day group, the 
risk of overall CVD mortality was significantly higher in the 1 time/2-3 days and ≤1 time/4 days 
groups; the multivariate HR (95%CI) for 1 time/2-3 days and ≤1 time/4 days was 1.21 (95% CI: 
1.08-1.35) and 1.39 (95% CI: 1.06-1.81), respectively. 
Conclusion: A lower defecation frequency was associated with risk of CVD mortality in this 
Japanese population. Further research is needed to confirm the causal relationship between 










秘の診断基準は a) 排便の 25%にいきみがある、b) 排便の 25%に兎糞状便または
硬便がある、c) 排便の 25%に残便感がある、d) 排便の 25%に直腸校門の閉塞
感あるいはつまった感じがある、e) 排便の 25%に用手的に排便促進の対応をし




















































45,112名（男性 21,669 名、女性 23,443名）を解析対象者とした（firuge1）。 
 
分類 
 自記式アンケートを用いて、ベースライン調査前 1 年間の排便頻度について
の質問を実施した。排便頻度が「1 日 1 回以上」、「2 から 3 日に 1 回」、「4 から
5日に 1回」、「6日に 1回以下」の選択肢に対する回答を基に、本解析において
「1 日 1 回以上」、「2 から 3 日に 1 回」、「4 日に 1 回以下」の 3 群に分類した。
本分類は「6日に 1 回以下」群に含まれるものが少数であり統計学的な検出力に
影響を与えることが考えられること、また、便秘は Rome Ⅲの機能性便秘の基準




 エンドポイントは循環器系疾患死亡とした。1995年 1月 1日から 2008年 3月
31 日までの期間の死亡および転出について、国民健康保険の加入情報を参照し












 「（排便回数）1 日 1回以上」群を基準とし、「2～3日に 1回」、「4日に 1回以
下」群の循環器系疾患死亡および脳血管疾患（脳出血、クモ膜下出血、脳梗塞）
死亡、虚血性心疾患死亡の各疾患死亡の 多変量調整ハザード比と 95％信頼区間











































いた。462 名が虚血性心疾患、928 名が脳血管疾患（脳出血 232 名、脳梗塞 424
名、クモ膜下出血 136名）で死亡していた。 




日 1 回以上の群を対照とした、排便頻度が 2 から 3 日に 1 回の群の多変量調整
ハザード比は 1.21（95％信頼区間：1.08-1.35）、4日に 1回以下の群で 1.39（95％
信頼区間：1.06-1.81）であった。脳血管疾患死亡については、多変量調整ハザ
ード比が 2 から 3 日に 1 回群で 1.29（95％信頼区間：1.10-1.51）、4 日に 1 回
以下群で 1.90（95％信頼区間：1.34-2.68）であり、排便頻度が低い群で脳血管
疾患死亡のリスクが高い関連が認められた。脳梗塞死亡については、多変量調






調整ハザード比は 2 から 3 日に 1 回群で 1.19（95％信頼区間：1.05-1.34）、4
日に 1回以下群で 1.26（95％信頼区間：0.92-1.73）であり、脳血管疾患死亡に
ついて、多変量調整ハザード比が 2 から 3 日に 1 回群で 1.22（95％信頼区間：
1.01-1.47）、4日に 1回群で 1.47（95％信頼区間：0.95-2.29）であった。 





（95％信頼区間：1.13-1.55）、4 日に 1 回以下群で 1.43（95％信頼区間：
0.94-2.18）であり、女性ではそれぞれ 1.11（95％信頼区間：0.95-1.30）、1.33
（95％信頼区間：0.94-1.88）であった。交互作用の P値は 0.286 であった。男
性において、4日に 1回以下の排便頻度群の虚血性心疾患死亡は 2名のみであっ
た。喫煙状況による層別化解析では、喫煙歴があるもの（現在喫煙および過去
喫煙）における循環器系疾患死亡の多変量ハザード比は 2 から 3 日に 1 回群で
1.24（95％信頼区間：1.05-1.47）、4 日に 1 回以下群で 1.28（95％信頼区間：
0.82-2.01）であり、喫煙歴のないものにおいてはそれぞれ 1.26（95％信頼区間：
1.06-1.43）、1.60（95％信頼区間：1.08-2.38）であった。交互作用の P値は 0.296
であった。歩行時間による層別化解析では、歩行時間が 1 日 1 時間以上のもの
における循環器系疾患死亡の多変量ハザード比は 2 から 3 日に 1 回群で 1.12
（95％信頼区間：0.91-1.39）、4 日に 1 回以下群で 0.87（95％信頼区間：
0.43-1.75）であり、歩行時間が 1日 1時間未満のものにおいてはそれぞれ 1.18
（95％信頼区間：1.02-1.35）、1.52（95％信頼区間：1.11-2.10）であった。4
日に 1 回群で点推定値の方向が異なっていたが、交互作用の P 値は 0.111 であ
った。糖尿病の既往による層別化解析では、糖尿病既往があるものにおける循
環器系疾患死亡の多変量ハザード比は 2 から 3 日に 1 回群で 1.44（95％信頼区
間：1.10-1.89）、4 日に 1回以下群で 0.99（95％信頼区間：0.48-2.06）であり、
糖尿病の既往がないものにおいてはそれぞれ 1.14（95％信頼区間：1.01-1.29）、
1.41（95％信頼区間：1.06-1.88）であった。4 日に 1 回群で点推定値の方向が
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Table 1. 1 ベースライン時の基本特性(n=45,112). 
   Defecation frequency 
   ≥1 time/day 1 time/2-3 days ≤1 time/4 days 
Person-years 395,286 86,587 8,213 
No. subjects 36,158 8,119 835 
Sex (male %) 52.2 31.5 27.3 
Age (years) 59.9±10.2 59.5±10.9 60.8±11.6 
BMI (kg/m2) 23.6±3.2 23.3±3.3 22.9±3.7 
Hypertension (%) 26.1 24.0  24.8 
Diabetes mellitus (%) 5.9 6.9 7.9  
Smoking (%)    
 current 31.1 22.0  21.0  
 past 13.2 8.9 9.3  
 never 42.8 53.7 51.0  
Drinking (%)    
 current 46.6 33.9 27.1  
 past 6.4 7.1 9.6  
 never 36.6 46.3 47.9  
Education (%)    
 <high school 56.7 53.4 53.1 
 high school 30.7 32.3 29.6 
 college 5.1 6.6 5.8 
 college< 2.1 1.3 1.3  
Stress (%)    
 high 14.4 18.8 22.3 
 normal 65.1 62.8 57.3 
 low 17.7 15.3 15.2 
Walking time/day    
 1 h or more 43.5 36.3 29.1 
 30-59 min 23.6 25.3 20.8 
 <30 min 24.6 29.2 37.8 
Marital status    
 married 74.7 70.0  61.4 
 divorced or widowed 11.8 14.9 18.6 
 never married 3.4 3.9 5.0  
Job status    
 employed 51.1 44.1 38.2 
 unemployed 25.2 32.9 36.5 
Fruit and vegetable intake (g/day) 197.2±121.5 197.2±122.7 174.4±128.0 
* Continuous variables were tested by ANOVA and categorical variables were tested by chi-squared tests for differences 
across defecation frequency categories. 




Table 1.2 ベースライン時の基本特性（男性）(n=21,669). 
   Defecation frequency 
   ≥1 time/day 1 time/2-3 days ≤1 time/4 days 
Person-years 204,921 26,373 2,038 
No. subjects 18,885 2,556 228 
Age (years) 58.9±10.5 60.0±11.2 63.3±11.1 
BMI (kg/m2) 23.4±3.0 23.1±3.3 22.4±4.1 
Hypertension (%) 23.3 24.3  23.7 
Diabetes mellitus (%) 6.6 9.6 11.0  
Smoking (%)    
 current 53.5 54.6  50.0  
 past 23.6 23.6 24.1  
 never 18.4 15.9 13.6  
Drinking (%)    
 current 72.5 63.2 47.4  
 past 9.1 13.5 21.5 
 never 15.5 18.9 22.4  
Education (%)    
 <high school 58.5 59.4 56.6 
 high school 29.8 28.0 24.1 
 college 3.8 4.0 4.8 
 college< 3.4 2.7 2.6  
Stress (%)    
 high 13.2 15.5 18.9 
 normal 65.5 63.4 54.4 
 low 18.4 17.0 19.3 
Walking time/day    
 1 h or more 46.5 38.9 31.6 
 30-59 min 22.0 23.5 19.3 
 <30 min 24.3 29.3 35.5 
Marital status    
 married 82.1 77.3  65.8 
 divorced or widowed 5.7 7.6 11.0 
 never married 4.0 5.3 6.1  
Job status    
 employed 64.6 56.2 48.7 
 unemployed 13.0 19.4 21.5 
Fruit and vegetable intake (g/day) 170.4±111.6 154.2±113.1 136.5±119.4 
* Continuous variables were tested by ANOVA and categorical variables were tested by chi-squared tests for differences 
across defecation frequency categories. 





Table 1.2 ベースライン時の基本特性（女性）(n=23,443). 
   Defecation frequency 
   ≥1 time/day 1 time/2-3 days ≤1 time/4 days 
Person-years 190,364 60,213 6,175 
No. subjects 17,273 5,563 607 
Age (years) 61.0±9.7 59.2±10.8 59.9±11.7 
BMI (kg/m2) 23.9±3.5 23.4±3.2 23.1±3.5 
Hypertension (%) 29.1 23.9  25.2 
Diabetes mellitus (%) 5.1 5.7 6.8  
Smoking (%)    
 current 6.5 7.0 10.1 
 past 1.9 2.1 3.8 
 never 69.4 71.0  65.1 
Drinking (%)    
 current 18.4 20.5 19.4 
 past 3.3 4.2 5.1 
 never 59.7 58.9 57.5 
Education (%)    
 <high school 54.7 50.6 51.7 
 high school 31.7 34.3 31.6 
 college 6.5 7.8 6.1 
 college< 0.7 0.6 0.8 
Stress (%)    
 high 15.7 20.4 23.6 
 normal 64.5 62.6 58.4 
 low 17.0 14.5 13.7 
Walking time/day    
 1 h or more 40.2 35.1 28.2 
 30-59 min 25.3 26.2 21.4 
 <30 min 24.9 29.1 38.7 
Marital status    
 married 66.6 66.7 59.8 
 divorced or widowed 18.4 18.3 21.4 
 never married 2.8 3.2 4.6 
Job status    
 employed 36.2 38.5 34.3 
 unemployed 38.6 39.0 42.2 
Fruit and vegetable intake (g/day) 226.4±125.0 216.9±121.9 188.6±128.3 
* Continuous variables were tested by ANOVA and categorical variables were tested by chi-squared tests for differences 
across defecation frequency categories. 

















Table 2.  排便頻度のカテゴリー毎の循環器系疾患死亡 (n=45,112). 
   Defecation frequency  
   ≥1 time/day 1 time/2-3 days ≤1 time/4 days P-trend 
Person-years 395,286 86,587 8,213  
All cardiovascular disease     
 No. death 1,558 413 57  
 Crude 1 (reference) 1.21 (1.09-1.35)‡ 1.77 (1.36-2.31)‡ <0.001 
 HR1 (95%CI) 1 (reference) 1.30 (1.16-1.45)‡ 1.62 (1.24-2.11)‡ <0.001 
 HR2 (95%CI) 1 (reference) 1.25 (1.12-1.39)‡ 1.50 (1.15-1.96)† <0.001 
 HR3 (95%CI) 1 (reference) 1.21 (1.08-1.35)‡ 1.39 (1.06-1.81)* <0.001 
Ischemic heart disease     
 No. deaths 356 95 11  
 Crude 1 (reference) 1.22 (0.97-1.53) 1.50 (0.82-2.73) 0.037 
 HR1 (95%CI) 1 (reference) 1.35 (1.07-1.70)* 1.45 (0.79-2.64) 0.007 
 HR2 (95%CI) 1 (reference) 1.26 (1.00-1.58) 1.30 (0.71-2.38) 0.046 
 HR3 (95%CI) 1 (reference) 1.21 (0.96-1.52) 1.20 (0.65-2.19) 0.111 
Stroke     
 No. deaths  696 197 35  
 Crude 1 (reference) 1.29 (1.10-1.52)† 2.43 (1.73-3.42)‡ <0.001 
 HR1 (95%CI) 1 (reference) 1.37 (1.16-1.60)‡ 2.19 (1.56-3.09)‡ <0.001 
 HR2 (95%CI) 1 (reference) 1.33 (1.13-1.56)‡ 2.06 (1.46-2.91)‡ <0.001 
 HR3 (95%CI) 1 (reference) 1.29 (1.10-1.51)† 1.90 (1.34-2.68)‡ <0.001 
Hemorrhage stroke     
 No. deaths 185 42 5  
 Crude 1 (reference) 1.04 (0.74-1.45) 1.30 (0.53-3.15) 0.641 
 HR1 (95%CI) 1 (reference) 1.13 (0.81-1.59) 1.29 (0.53-3.15) 0.377 
 HR2 (95%CI) 1 (reference) 1.04 (0.74-1.47) 1.13 (0.46-2.76) 0.732 
 HR3 (95%CI) 1 (reference) 1.03 (0.73-1.44) 1.06 (0.43-2.60) 0.844 
Ischemic stroke     
 No. deaths 316 90 18  
 Crude 1 (reference) 1.30 (1.03-1.65)* 2.76 (1.72-4.44)‡ <0.001 
 HR1 (95%CI) 1 (reference) 1.35 (1.07-1.71)* 2.31 (1.43-3.72)‡ <0.001 
 HR2 (95%CI) 1 (reference) 1.34 (1.06-1.70)* 2.27 (1.41-3.68)‡ <0.001 
 HR3 (95%CI) 1 (reference) 1.27 (1.00-1.61) 1.97 (1.21-3.21)† 0.002 
Subarachnoid hemorrhage     
 No. deaths 103 29 4  
 Crude 1 (reference) 1.28 (0.85-1.94) 1.86 (0.69-5.06) 0.108 
 HR1 (95%CI) 1 (reference) 1.19 (0.79-1.80) 1.57 (0.58-4.29) 0.260 
 HR2 (95%CI) 1 (reference) 1.20 (0.79-1.82) 1.47 (0.54-4.01) 0.280 
 HR3 (95%CI) 1 (reference) 1.19 (0.79-1.81) 1.45 (0.53-3.96) 0.300 
*P<0.05; †P<0.01; ‡P<0.001 
HR1 adjusted for age (in years) and sex. 
HR2 adjusted for age (in years), sex, body mass index (<18.5 kg/m2, 18.5-24.9 kg/m2, 25 kg/m2 or more, or missing), hypertension 
(yes/no), smoking status at baseline (currently smoking, smoked in the past, never smoked, or missing), alcohol consumption 
(currently drinking, drank in the past, never drank, or missing), education level (junior high school or less, high school, college, higher 
than college, or missing), baseline job status (employed, unemployed, or missing), stress awareness (high, normal, low, or missing), 
marital status (currently married, divorced or widowed, never married, or missing), fruit and vegetable intake (sex-specific tertile 
categories, or missing) 
HR3 adjusted for HR2 covariates plus diabetes mellitus (yes/no), time spent walking per day (1 h or more, 30-59 min, <30 min, or 
missing) 
Table 3. 排便頻度のカテゴリー毎の循環器系疾患死亡；追跡開始から 3 年間の死亡を除外
(n=43,903). 
   Defecation frequency  
   ≥1 time/day 1 time/2-3 days ≤1 time/4 days p-trend 
Person-years 393844 86221 8151  
All cardiovascular disease     
 No. death 1273 322 40  
 Crude 1 (reference) 1.61 (1.03-1.31)* 1.55 (1.13-2.13)†  
 HR1 (95%CI) 1 (reference) 1.25 (1.11-1.42)‡ 1.44 (1.05-1.97)*  
 HR2 (95%CI) 1 (reference) 1.19 (1.05-1.34)† 1.26 (0.92-1.73) 0.004 
Ischemic heart disease     
 No. deaths 272 81 9  
 Crude 1 (reference) 1.37 (1.07-1.75)* 1.64 (0.84-3.18)  
 HR1 (95%CI) 1 (reference) 1.55 (1.20-1.99)‡ 1.64 (0.84-3.19)  
 HR2 (95%CI) 1 (reference) 1.41 (1.10-1.82)† 1.36 (0.70-2.67) 0.010 
Stroke     
 No. deaths  565 147 21  
 Crude 1 (reference) 1.19 (1.00-1.43) 1.83(1.19-2.83)†  
 HR1 (95%CI) 1 (reference) 1.27 (1.06-1.53)* 1.68 (1.08-2.59)*  
 HR2 (95%CI) 1 (reference) 1.22 (1.01-1.47)* 1.47 (0.95-2.29) 0.010 
Hemorrhage stroke     
 No. deaths 136 28 2  
 Crude 1 (reference) 0.95 (0.63-1.42) 0.72 (0.18-2.92)  
 HR1 (95%CI) 1 (reference) 1.03 (0.69-1.56) 0.72 (0.18-2.91)  
 HR2 (95%CI) 1 (reference) 0.96 (0.64-1.46) 0.62 (0.15-2.54) 0.614 
Ischemic stroke     
 No. deaths 268 68 11  
 Crude 1 (reference) 1.17 (0.89-1.52) 2.02 (1.11-3.69)*  
 HR1 (95%CI) 1 (reference) 1.22 (0.93-1.60) 1.73 (0.94.-3.16)  
 HR2 (95%CI) 1 (reference) 1.15 (0.88-1.51) 1.46 (0.79-2.70) 0.139 
Subarachnoid hemorrhage     
 No. deaths 77 21 2  
 Crude 1 (reference) 1.25 (0.77-2.03) 1.28 (0.31-5.20)  
 HR1 (95%CI) 1 (reference) 1.17 (0.72-1.90) 1.10 (0.27-4.50)  
 HR2 (95%CI) 1 (reference) 1.19 (0.73-1.95) 1.02 (0.25-4.19) 0.569 
*P<0.05; †P<0.01; ‡P<0.001 
HR1 adjusted for age (in years) and sex. 
HR2 adjusted for age (in years), sex, body mass index (<18.5 kg/m2, 18.5-24.9 kg/m2, 25 kg/m2 or more, or missing), hypertension 
(yes/no), diabetes mellitus (yes/no), smoking status at baseline (currently smoking, smoked in the past, never smoked, or missing), 
alcohol consumption (currently drinking, drank in the past, never drank, or missing), education level (junior high school or less, high 
school, college, higher than college, or missing), time spent walking per day (1 h or more, 30-59 min, <30 min, or missing), baseline 
job status (employed/unemployed, or missing), stress awareness (high, normal, low, or missing), marital status (currently married, 
divorced or widowed, never married, or missing), fruit and vegetable intake (sex-specific tertile categories, or missing) 
 
 
Table 4.1  排便頻度のカテゴリー毎の循環器系疾患死亡；性別による層別化解析 
 
   Defecation frequency   
   ≥1 time/day 1 time/2-3 days ≤1 time/4 days P-trend P-interaction 
All cardiovascular disease      
 Men (n=21,669)      
   No. deaths 921 199 23   
   HR (95%CI) 1 (reference) 1.32 (1.13-1.55)‡ 1.43 (0.94-2.18) <0.001 0.286 
 Women (n=23,443)      
   No. deaths 637 214 34   
   HR (95%CI) 1 (reference) 1.11 (0.95-1.30) 1.33 (0.94-1.88) 0.055  
Ischemic heart disease      
 Men (n=21,669)      
   No. deaths 222 53 2    
   HR (95%CI) 1 (reference) 1.38 (1.02-1.87)* 0.44 (0.11-1.76) 0.312 0.992 
 Women (n=23,443)      
   No. deaths 134 42 9   
   HR (95%CI) 1 (reference) 1.05 (0.74-1.49) 1.86 (0.94-3.69) 0.217  
Stroke      
 Men (n=21,669)      
   No. deaths 397 91 15   
   HR (95%CI) 1 (reference) 1.43 (1.13-1.80)† 2.36 (1.40-3.99)† <0.001 0.212 
 Women (n=23,443)      
   No. deaths 299 106 20   
   HR (95%CI) 1 (reference) 1.17 (0.94-1.46) 1.66 (1.05-2.62)* 0.022  
*P<0.05; †P<0.01; ‡P<0.001 
HR adjusted for age (in years), sex, body mass index (<18.5 kg/m2, 18.5-24.9 kg/m2, 25 kg/m2 or more, or missing), hypertension (yes/no), 
diabetes mellitus (yes/no), smoking status at baseline (currently smoking, smoked in the past, never smoked, or missing), alcohol consumption 
(currently drinking, drank in the past, never drank, or missing), education level (junior high school or less, high school, college, higher than 
college, or missing), time spent walking per day (1 h or more, 30-59 min, <30 min, or missing), baseline job status (employed, unemployed, or 
missing), stress awareness (high, normal, low, or missing), marital status (currently married, divorced or widowed, never married, or missing), 
























   Defecation frequency   
   ≥1 time/day 1 time/2-3 days ≤1 time/4 days P-trend P-interaction 
All cardiovascular disease      
 Smoking (n=18,773)      
   No. deaths 796 171 20   
   HR (95%CI) 1 (reference) 1.24 (1.05-1.47)* 1.28 (0.82-2.01) 0.010 0.296 
 Never smoked (n=20,242)      
   No. deaths 545 179 26   
   HR (95%CI) 1 (reference) 1.26 (1.06-1.49)† 1.60 (1.08-2.38)* 0.001  
Ischemic heart disease      
 Smoking (n=18,773)      
   No. deaths 196 45 2    
   HR (95%CI) 1 (reference) 1.24 (0.89-1.72) 0.44 (0.11-1.78) 0.730 0.118 
 Never smoked (n=20,242)      
   No. deaths 105 39 7   
   HR (95%CI) 1 (reference) 1.45 (1.00-2.10) 2.29 (1.05-4.97)* 0.008  
Stroke      
 Smoking (n=18,773)      
   No. deaths 343 79 12   
   HR (95%CI) 1 (reference) 1.37 (1.07-1.76)* 1.95 (1.09-3.51)* 0.002 0.769 
 Never smoked (n=20,242)      
   No. deaths 260 89 15   
   HR (95%CI) 1 (reference) 1.30 (1.02-1.66)* 1.92 (1.14-3.25)* 0.003  
*P<0.05; †P<0.01; ‡P<0.001 
HR adjusted for age (in years), sex, body mass index (<18.5 kg/m2, 18.5-24.9 kg/m2, 25 kg/m2 or more, or missing), hypertension (yes/no), 
diabetes mellitus (yes/no), smoking status at baseline (currently smoking, smoked in the past, never smoked, or missing), alcohol consumption 
(currently drinking, drank in the past, never drank, or missing), education level (junior high school or less, high school, college, higher than 
college, or missing), time spent walking per day (1 h or more, 30-59 min, <30 min, or missing), baseline job status (employed, unemployed, or 
missing), stress awareness (high, normal, low, or missing), marital status (currently married, divorced or widowed, never married, or missing), 
fruit and vegetable intake (sex-specific tertile categories, or missing) 
 






   Defecation frequency   
   ≥1 time/day 1 time/2-3 days ≤1 time/4 days P-trend P-interaction 




     
   No. deaths 556 103 8   




     
   No. deaths 849 249 41   
   HR (95%CI) 1 (reference) 1.18(1.02-1.36)* 1.52 (1.11-2.10)† 0.002  




     
   No. deaths 130 28 1    




     
   No. deaths 184 59 10   
   HR (95%CI) 1 (reference) 1.27 (0.94-1.71) 1.78 (0.93-3.41) 0.029  




     
   No. deaths 242 44 6   




     
   No. deaths 395 125 21   
   HR (95%CI) 1 (reference) 1.28 (1.05-1.57)* 1.65 (1.05-2.58)* 0.002  
*P<0.05; †P<0.01; ‡P<0.001 
HR adjusted for age (in years), sex, body mass index (<18.5 kg/m2, 18.5-24.9 kg/m2, 25 kg/m2 or more, or missing), hypertension (yes/no), 
diabetes mellitus (yes/no), smoking status at baseline (currently smoking, smoked in the past, never smoked, or missing), alcohol consumption 
(currently drinking, drank in the past, never drank, or missing), education level (junior high school or less, high school, college, higher than 
college, or missing), time spent walking per day (1 h or more, 30-59 min, <30 min, or missing), baseline job status (employed, unemployed, 
or missing), stress awareness (high, normal, low, or missing), marital status (currently married, divorced or widowed, never married, or 
missing), fruit and vegetable intake (sex-specific tertile categories, or missing) 






   Defecation frequency   
   ≥1 time/day 1 time/2-3 days ≤1 time/4 days P-trend P-interaction 
All cardiovascular disease      
 
Diabetes mellitus (+)  
(n=2,748) 
     
   No. deaths 186 76 8   
   HR (95%CI) 1 (reference) 1.44 (1.10-1.89)† 0.99 (0.48-2.06) 0.055 0.731 
 
Diabetes mellitus (-)  
(n=42,364) 
     
   No. deaths 1372 337 49   
   HR (95%CI) 1 (reference) 1.14 (1.01-1.29)* 1.41 (1.06-1.88)* 0.003  
Ischemic heart disease      
 
Diabetes mellitus (+)  
(n=2,748) 
     
   No. deaths 53 20 3   
   HR (95%CI) 1 (reference) 1.23 (0.73-2.09) 1.37 (0.41-4.60) 0.383 0.696 
 
Diabetes mellitus (-)  
(n=42,364) 
     
   No. deaths 303 75 8   
   HR (95%CI) 1 (reference) 1.17(0.90-1.51) 1.08 (0.53-2.19) 0.294  
Stroke      
 
Diabetes mellitus (+)  
(n=2,748) 
     
   No. deaths 84 31 4   
   HR (95%CI) 1 (reference) 1.34 (0.88-2.05) 1.05 (0.36-3.02) 0.294 0.441 
 
Diabetes mellitus (-)  
(n=42,364) 
     
   No. deaths 612 166 31   
   HR (95%CI) 1 (reference) 1.26 (1.06-1.50)† 2.01 (1.40-2.90)‡ <0.001  
*P<0.05; †P<0.01; ‡P<0.001 
HR adjusted for age (in years), sex, body mass index (<18.5 kg/m2, 18.5-24.9 kg/m2, 25 kg/m2 or more, or missing), hypertension (yes/no), 
diabetes mellitus (yes/no), smoking status at baseline (currently smoking, smoked in the past, never smoked, or missing), alcohol consumption 
(currently drinking, drank in the past, never drank, or missing), education level (junior high school or less, high school, college, higher than 
college, or missing), time spent walking per day (1 h or more, 30-59 min, <30 min, or missing), baseline job status (employed, unemployed, 
or missing), stress awareness (high, normal, low, or missing), marital status (currently married, divorced or widowed, never married, or 
missing), fruit and vegetable intake (sex-specific tertile categories, or missing) 
